INTRODUCTION
In many respects mammalian spermatozoa in the cauda epididymidis resemble ejaculated spermatozoa. They are motile without further modifications by the male (Lardy, 1953) ; they are capable of fertilizing an egg without further modification by the male (Walton, 1927; Young & Simeone, 1930 ; Barker & Gandier, 1957; Dott, 1961) ; a high proportion of them have discarded their protoplasmic droplet (Branton & Salisbury, 1947; Hancock, 1955) and they react to eosin in the same way as ejaculated spermatozoa (Ortavant, 1953 Fertility, Nottingham, 1963. f Present address: British Drug Houses Ltd, Godalming, Surrey. 327 J. P. Bennett and H. M. Dott On the other hand, epididymal spermatozoa differ from ejaculated spermat¬ ozoa in certain important respects, namely, they are more resistant to cold shock (Lasley & Bogart, 1944a, b; Lasley & Mayer, 1944) , they survive longer in vitro (Dott, 1958) and their metabolism is different (Lardy, 1953) . These differences might be due to : (i) the rapid passage of spermatozoa through the final portion of the male genital tract during ejaculation, (ii) reduction of sperm density resulting from dilution with accessory secretions, or (iii) the addition or alteration of some specific factor or factors present in these secretions. Any or all three of these causes could be responsible, and Bialy & Smith (1959) The epididymal material as obtained from the fistula was diluted either with seminal plasma which had been centrifuged at 300 £ for 10 min to remove cellular debris, or with a solution which will be called the standard diluent containing the following volumes of 0-154 m solutions: 100 NaCl, 4 KC1, 1 KH2P04, 1 MgS04-7 H20 and 21 NaHC03; and 400 mg/100 ml of fructose. The same solution was also used in the continuous flow dialysis apparatus, the gas phase being 95% 02 + 5% C02.
The impedance change frequency (icf) was measured in the continuous flow dialysis apparatus (Dott & Walton, 1960) . Samples of spermatozoa were taken before and after dialysis for staining with nigrosin-eosin (Bishop, Campbell, Hancock & Walton, 1954 (Bennett & Boursnell, 1962; Bennett, 1962 Bennett, , 1965 . Concentrations of inorganic ions were determined by flame spectrophotometry (Dott & White, 1964) .
Analyses of variance were carried out on results obtained from the continuous flow dialysis apparatus (Dott & White, 1964 (Mann, 1948) . In certain other respects, in particular the agar gel electrophoresis pattern, the ejaculated seminal plasma from the bull with a fistula was similar to seminal plasma from control bulls (see also Quinn, White & Wirrick, 1965 (1951, quoted in Hancock, 1952) showed that this could be corre¬ lated with a depression in the oxygen uptake and fructolysis of the shocked spermatozoa. On the other hand, White (1960) found only a slight decrease in the proportion of unstained ejaculated bull spermatozoa after sudden cooling to 10°C ; however, he gave some evidence that below 15°C some degree of temperature shock may be observed. In our experiments we subjected bull epididymal spermatozoa diluted with seminal plasma to a slight temperature shock by rapid cooling from 20°C to 10°C , but the impedance change frequency, the morphology and the differential staining with nigrosin eosin were all unaffected. There is no evidence to show whether this was because we were using epididymal spermatozoa which had not been through the ampulla (Bialy & Smith, 1959) or because the temperature shock was not sufficiently severe. A study of the effects of various degrees of temperature shock on bull spermatozoa is now in progress.
